Introduction
============

Colorectal cancer (CRC) is the second most common cancer and also the fourth most frequent cause of cancer death worldwide \[[@b1-crt-2018-660]\]. However, its incidence and mortality has decreased primarily due to screening. Biennial fecal occult blood test (FOBT) reduces CRC-specific mortality by 9%-22%, flexible sigmoidoscopy can decrease it by 27% \[[@b2-crt-2018-660]\], and colonoscopy can further reduce mortality up to 68% \[[@b3-crt-2018-660]\]. Based on such evidence, CRC screening is recommended for people aged 50 years or older by FOBT or other more invasive modalities.

Ensuring high participation among socially or medically disadvantaged groups is important not only to improve equality, but also to maximize the benefit of the screening program. Studies investigating whether people with disabilities receive CRC screening at rates equivalent to people without disability produced mixed results: some studies showed lower participation rates \[[@b4-crt-2018-660]\], some showed no differences \[[@b5-crt-2018-660],[@b6-crt-2018-660]\], and others reported even higher rate \[[@b7-crt-2018-660],[@b8-crt-2018-660]\].

Given the unique barriers experienced by people with different types of disabilities, adherence to CRC screening would be expected to vary by disability type \[[@b4-crt-2018-660],[@b9-crt-2018-660]\]. It is also unclear what level of severity of disability actually impedes cancer screening. The various barriers according to different types and severity of disabilities have important implications in designing tailored intervention to improve CRC screening participation rates. However, many studies have defined disability broadly \[[@b6-crt-2018-660]\], and data comparing CRC screening participation rates between different types and severity of disabilities are scarce and often underpowered \[[@b4-crt-2018-660],[@b8-crt-2018-660]\].

Methodologically, most previous studies used survey data and had the following limitations: (1) many showed a low response rate (e.g., 37.7% \[[@b5-crt-2018-660]\]) and were prone to bias due to exclusion of people with more severe disabilities; (2) reliance on self-reporting of difficulties performing various functions for the definition of disability type and severity, which is not as objective as clinical assessment \[[@b4-crt-2018-660],[@b5-crt-2018-660],[@b8-crt-2018-660]\]; (3) use of selfreporting for CRC screening practice, which is prone to recall bias \[[@b7-crt-2018-660],[@b8-crt-2018-660]\] and may not discriminate between tests performed for screening purpose and those performed for diagnostic testing \[[@b7-crt-2018-660]\]; (4) data were underpowered for comparison of CRC screening participation rates across various disability types and severity \[[@b4-crt-2018-660],[@b5-crt-2018-660],[@b8-crt-2018-660]\].

A few studies have used claims data \[[@b9-crt-2018-660],[@b10-crt-2018-660]\]. However, these were limited as they defined disability only by disease codes and did not include the severity of functional impairment \[[@b9-crt-2018-660]\], or included only specific types of disabilities (e.g., visual, intellectual, and spinal cord injury \[[@b9-crt-2018-660]\] or intellectual and developmental disabilities \[[@b10-crt-2018-660]\]). One study included only selected populations, i.e., beneficiaries of Medicaid and Medicare, and excluded those who were insured by private insurance or uninsured \[[@b9-crt-2018-660]\]. Other study was limited by the inability to discriminate screening tests from diagnostic tests and the lack of important sociodemographic variables in the data source \[[@b10-crt-2018-660]\].

In Korea, all people are covered by universal health insurance regardless of income level or health risk, and CRC screening is provided at no or minimal cost by the national program, minimizing the influence of financial barriers. In addition, the national disability registration system defines the type and severity of disabilities based on medical examination and specific criteria. This system provides unique opportunities to investigate the impact of various types of disabilities and their severity on CRC screening \[[@b11-crt-2018-660]\].

Therefore, in this study we used nationwide health claims data to investigate (1) whether CRC screening practices differ by the presence of disability and according to various types and severity of disability, (2) the trend of CRC screening participation rate in relation to disabilities over time; and (3) the factors associated with adherence to CRC screening.

Materials and Methods
=====================

1. Study setting and data source
--------------------------------

1\) Korean National Health Insurance Service

The Korean National Health Insurance Service (NHIS) is the single insurer providing universal health insurance that covers virtually all of the Korean population. Medical aid beneficiaries in the lowest income bracket (approximately 3% of the population) are covered by government funding.

2\) National CRC Screening Program in Korea

In Korea, the National Cancer Screening Program (NCSP) was launched in 1999 \[[@b12-crt-2018-660]\], and currently includes screening for stomach, liver, colorectal, breast, and cervical cancer. Since 2005, cancer screening has been provided free for Medical Aid recipients and National Health Insurance (NHI) beneficiaries in the lower half of the income stratum. NHI beneficiaries in the upper half of income level receive cancer screening with 10% copay of the screening cost, which is usually regarded the minimal cost for this population ([S1 Table](#SD1-crt-2018-660){ref-type="supplementary-material"}).

CRC screening is indicated for individuals aged 50 years and older, primarily via annual FOBT as the primary modality. People with positive results from the FOBT are entitled to either colonoscopy or a barium enema test \[[@b13-crt-2018-660],[@b14-crt-2018-660]\]. This screening was provided biennially until 2011, and then annually from 2012.

Korean NHIS sends an invitation letter to all men and women eligible for each cancer screening program according to the NCSP protocol with information on screening methods and nearby locations of NCSP providers for each individual \[[@b15-crt-2018-660]\]. NCSP is mostly operated by private providers and is reimbursed by the Korean NHIS; therefore, Korean NHIS includes information on national cancer screening, such as screening eligibility for each year, whether the eligible subjects participated in the screening program, and the date of participation.

As the focus of our study was the first stage FOBT, we defined CRC screening participation rate as the number of people who participated in FOBT screening divided by the number of people eligible for FOBT screening for each year. We did not report participation rates for secondary screening (i.e., colonoscopy/barium enema test), as previous studies showed that many people who receive a positive FOBT test opt for further testing through medical care, not by NCSP \[[@b16-crt-2018-660]\].

3\) Disability registration system in Korea

In 1988, the Korean government established a national registration system for people with disabilities primarily for the provision of welfare benefit, which is determined by the type and severity of disability \[[@b11-crt-2018-660]\]. For a person to register as disabled they must submit documents, including appraised results for disability and their diagnosis, to a local National Pension Service office and go through the validation process.

There are 15 legally defined disability types (for details, see Tables). Severity of the disability is determined by a specialist physician in the corresponding field according to government guidelines based on the functional losses and clinical impairment presented by the patient and is classified into six levels.

2. Data source and study subjects
---------------------------------

The data used in this study were from the National Health Information Database (NHID) from 2006 to 2015. NHID is a public database on health care utilization, health screening, socio-demographic variables, and mortality for the whole population of South Korea, a population of over 50 million. The NHID provides an excellent platform for various epidemiological and health policy studies \[[@b11-crt-2018-660],[@b17-crt-2018-660],[@b18-crt-2018-660]\]. Details of the database profile are described elsewhere \[[@b19-crt-2018-660],[@b20-crt-2018-660]\].

As there were some changes in the coverage and copayments in NCSP during its early implementation phase (2001-2005), we have limited our analyses of CRC screening variables to the period from 2006-2015 for consistency.

3. Statistical analyses
-----------------------

Age, sex-standardized participation rates were calculated on a single-year basis between the years of 2006 and 2015 using the 2010 Census of the Korean population, according to the presence, type, and severity of disability. The change of CRC screening interval of NCSP in 2012 (i.e., biennial to annual) resulted in abrupt decrease in the participation rate, which was defined as the number of participants divided by eligible population in that year.

To examine factors associated with receipt of CRC screening, we conducted a series of multivariate logistic regressions including variables on disability (presence, severity, type), and other sociodemographic variables including age, sex, income level (4 ranks and Medicaid), place of residence (metropolitan, city, and rural), and calendar year. We also examined potential interactions between disability status and regional characteristics.

All analyses were performed using the SAS ver. 9.4 (SAS Institute Inc., Cary, NC), and p-values of \< 0.05 were considered statistically significant.

4. Ethical statement
--------------------

This study was approved by the Institutional Review Board of the Chungbuk National University (No. CBNU-201708-BM-501-01). Informed consent from individual patients was waived as this study involves only de-identified administrative data.

Results
=======

1. Study participants
---------------------

### 1) Trends in CRC screening participation rates according to disability

The number of eligible and screened people and the crude and age, sex-standardized participation rates are described in [Table 1](#t1-crt-2018-660){ref-type="table"} and [S2 Table](#SD2-crt-2018-660){ref-type="supplementary-material"}. The number of eligible people invited to undergo CRC screening increased from 5.6 million in 2006 to 14.7 million in 2015.

The trends in participation rates in CRC cancer screening via the NCSP from 2006 to 2015 are shown in [Fig. 1](#f1-crt-2018-660){ref-type="fig"}. The age, sex-standardized participation rate for CRC among people with disability increased from 16.5% in 2006 to 33.4% in 2015 (change, +16.9 percentage points \[pp\]), whereas the rate among people without disability increased from 16.2% to 33.9% (change, +17.7 pp).

In analysis by disability severity, people with mild disability showed a marked increase in rate of screening (from 18.5% to 36.6%; change, +18.1 pp) whereas people with severe disability showed a modest increase (from 12.7% to 27.2%; change, +14.5 pp). Specifically, people with grade 1 disability showed the lowest increase (from 7.4% to 20.9%; change, +13.5 pp), while people with grade 6 disability showed the greatest increase (from 19.1% to 37.6%; change, +18.5 pp).

Among various disability types, the highest participation rates as well as the largest increases were observed in people with disabilities due to epilepsy (from 14.9% to 34.2%; change, +19.3 pp), facial disfigurement (from 22.2% to 50.3%; change, +28.1 pp), and physical disability (from 18.0% to 36.7%; change, +18.7 pp). The lowest participation rates as well as the smallest increases were observed in people with disability due to ostomies (7.3% to 21.1%; change, +13.8 pp), renal failure (5.7% to 20.4%; change, +14.7 pp), intellectual disability (from 8.1% to 22.4%; change, +14.3 pp), and disability due to brain injury (10.5% to 24.3%; change, +13.8 pp) (S2 Table).

### 2) Factors associated with CRC screening

Age, sex-standardized rates for CRC cancer screening by disability types and grade in recent years (2014-2015) are displayed in [Fig. 2](#f2-crt-2018-660){ref-type="fig"}. Patterns were different across the various disability types; overall, people with physical or facial disfigurement and epilepsy-related disabilities showed higher participation rates than those with disabilities associated with brain injury, intellectual disabilities, renal failure, or ostomies.

In multivariate logistic analyses, presence and absence of a disability were associated with almost the same participation rates (adjusted odds ratio \[aOR\], 0.966; 95% confidence interval \[CI\], 0.964 to 0.969). However, people with severe disabilities showed a markedly lower participation rate than people without disability (aOR, 0.714; 95% CI, 0.713 to 0.720), while people with mild disabilities showed higher participation rates than people without disability (aOR, 1.107; 95% CI, 1.103 to 1.110).

People with autism (aOR, 0.468; 95% CI, 0.242 to 0.905), renal failure (aOR, 0.498; 95% CI, 0.489 to 0.506), brain injury (aOR, 0.581; 95% CI, 0.576 to 0.586), ostomies (aOR, 0.602; 95% CI, 0.583 to 0.623), and intellectual disability (aOR, 0.610; 95% CI, 0.599 to 0.621) showed the lowest probability of receiving CRC screening. In contrast, higher participation rates were observed in people with facial disfigurement (aOR, 1.131; 95% CI, 1.041 to 1.229), physical disabilities (aOR 1.125, 95% CI 1.121 to 1.129), and epilepsy disability (aOR, 1.109; 95% CI, 1.053 to 1.169).

Increasing age, highest income, and metropolitan residence were associated with lower CRC screening participation rates, while mid-income was associated with higher participation rates ([Table 2](#t2-crt-2018-660){ref-type="table"}). There was a significant interaction between disability status and regional characteristics: people with disabilities in metropolitan areas were less likely to participate in CRC screening than those residing in rural areas, regardless of disability severity ([Fig. 3](#f3-crt-2018-660){ref-type="fig"}).

Discussion
==========

Using national data of an unprecedented scale, we were able to show disparities of CRC screening participation rate according to various types and severity of disabilities. In addition, because we used population-based screening data rather than self-reporting the receipt and timing of the screening service are clear, and therefore we could avoid the limitations of recall bias and over-reporting \[[@b9-crt-2018-660],[@b10-crt-2018-660]\].

Overall, there seemed to be no difference in CRC screening participation rates between people with disabilities and those without disability. However, when examined more in detail, our data revealed that the pattern of disparities significantly differed according to the severity of disabilities; people with less severe disabilities were more likely to receive CRC screening than people without disabilities, while people with more severe disabilities showed lower participation rates than the comparison population. Some previous studies reported higher participation rates in people with disabilities, and called this finding 'paradoxical' \[[@b7-crt-2018-660],[@b8-crt-2018-660]\]. Increased contact with primary care physicians for management of comorbid health problems was suggested as a potential explanation for higher participation rates in people with disabilities. However, with increasing severity of disabilities the participation rates significantly decreased. Previous studies suggested various reasons for lower participation in cancer screening, such as competing health priorities, lack of knowledge and awareness of recommendations, difficulty in understanding the value of screening, language barriers, and physical access barriers \[[@b8-crt-2018-660],[@b9-crt-2018-660]\].

CRC screening participation rates increased steadily during the study period across all types and severity grades of disabilities. However, the gaps in participation rates increased in relation to the severity of disability. This is in contrast to previous findings that the gaps in CRC screening participation rates have recently decreased among age groups and income status suggesting positive effects of NCSP in reducing the inequity regarding cancer screening in Korea \[[@b15-crt-2018-660]\].

As expected, adherence to CRC screening varied by disability type. The lowest adherence was observed in people with disability due to brain injury. The most common medical problem in this type of disability is stroke, which is often characterized by hemiplegia and results in mobility and healthcare access problems and difficulty in collecting the stool specimen. Similarly, people with spinal cord injury showed a lower participation rate in a previous study \[[@b9-crt-2018-660]\]. Disability due to autism and intellectual disability were among other types of disability showing the lowest adherence. These groups are characterized by cognitive limitations, which might result in difficulty comprehending the necessity of screening. This is consistent with a Canadian study that showed 30%-50% lower CRC screening participation rates in people with intellectual and developmental disabilities \[[@b10-crt-2018-660]\]. U.S. studies also showed lower adherence in people with intellectual disability \[[@b9-crt-2018-660]\] or cognitive disabilities \[[@b4-crt-2018-660]\].

It is not clear why people with renal failure are receiving less CRC screening. One possibility is that patients who are registered in the Korean disability registration system are usually those with end-stage renal disease on repeated dialysis, and they or their physician might have perceived their life expectancy as too short to benefit from preventive cancer screening. Currently, experts do not recommend CRC screening for most dialysis patients due to poor expected survival and concerns about potential overscreening in this population \[[@b21-crt-2018-660]\].

People with ostomy-related disabilities also showed lower rates of CRC screening. Major causes of permanent ostomies are CRC and ulcerative colitis, although there are other causes such as bladder cancer. Patients with CRC and ulcerative colitis would be regularly followed up with more advanced modalities, and therefore might have not participated in FOBT screening.

In contrast, people with limb disabilities (e.g., amputees), visual disability, hearing disability, disabilities due to heart, respiratory, or liver problems, and epilepsy did not show suboptimal adherence compared to people without disabilities. Previous U.S. studies showed lower adherence with visual disability \[[@b4-crt-2018-660],[@b9-crt-2018-660]\], and suggested cost of care, availability of insurance coverage, and problems with transportation as potential barriers. The differences between the two countries lie in the absence of problems with insurance coverage or screening cost in Korea as noted above, as well as a well-developed public transportation system in a densely populated country where people do not need to drive a car to access the screening unit. However, it should be noted that people with these types of disabilities also showed a lower CRC screening participation rate when their disability was severe, again implying that a certain degree of disability can negatively affect cancer screening behavior in this population.

One interesting finding was an interaction between disability status and regional characteristics. People with disabilities in rural areas were more likely to participate than those in metropolitan areas. One possible reason could be mobile screening units in remote city and rural areas, which enhance access, especially for people with disabilities \[[@b22-crt-2018-660]\]. Therefore, outreach programs can be an effective intervention to increase CRC participation for people with disabilities living in remote city or rural areas who have limited transportation \[[@b23-crt-2018-660],[@b24-crt-2018-660]\].

Our finding has several policy implications. First, the increasing gap by disability suggests that the current national cancer screening system has ignored this disparity issue and was not well prepared to respond to the special needs of this growing and diverse population. Similar finding was noted in our previous study of cervical cancer screening participation in relation to disability \[[@b11-crt-2018-660]\]. These results imply that implementation of cancer screening program may lead to increased health disparity within the population if participation differs by socioeconomic status \[[@b25-crt-2018-660]\]. More research and effort are needed to develop policy actions to decrease this unjustified gap. Second, the difference in participation in CRC screening among people with varying severity and types of disabilities suggests the need for further studies addressing the unique barriers of each disability group. Qualitative studies would be particularly useful to identify these largely unknown issues and develop appropriate interventions tailored for each specific group. Some individuals will need increased access to the program through support for transportation to the screening facilities, or direct mailing of the FOBT \[[@b26-crt-2018-660]\]. Others will need simpler collection methods such as fecal immunochemical tests \[[@b10-crt-2018-660]\], and interventions to improve attitudes, knowledge, and caregiver skills would be beneficial for some groups \[[@b10-crt-2018-660]\].

Having a usual source of care was consistently reported to be associated with higher screening participation among people with disabilities \[[@b7-crt-2018-660],[@b8-crt-2018-660],[@b10-crt-2018-660]\]. People with disabilities often have multiple demands that compete for the attention of physicians and patients, and their preventive care needs can be unintentionally overlooked and not well-coordinated even though they have multiple providers \[[@b27-crt-2018-660]\]. In Canada, people with intellectual and developmental disabilities who were enrolled in a primary care patient enrolment model participated more in CRC screening because physicians in such models have greater financial incentives to conduct CRC screening than physicians who practice under the traditional fee-for-service model \[[@b10-crt-2018-660]\]. In Korea, people are free to visit any physician and there is no population health management system requiring primary care physicians to cover a certain amount of the population proactively. However, to acknowledge the complex needs of people with disabilities a demonstration project to assign a primary care physician to people with severe disability is currently ongoing.

Our study has several limitations. First, we did not consider opportunistic screening, which is commonly practiced by private screening or clinical encounter and mostly via sigmoidoscopy or colonoscopy. In Korea, private health screenings are widely available and often used by people with high socioeconomic status (around 7.5% of Korean adults) \[[@b28-crt-2018-660]\]. Assuming that people with disabilities who are socio-economically disadvantaged are less likely to participate in the private health screening program and would avoid the bowel preparation required before other procedures \[[@b8-crt-2018-660]\], the disparities in our study could be considered to be underestimated. Second, our study was not designed to explore the barriers to and facilitators of CRC screening among persons with disabilities. More in-depth research is needed to identify specific causes of observed disparities and to develop tailored interventions to reduce the identified barriers for specific disability groups. Third, we did not exclude people who had ostomies caused by colon cancer, who were not targets for cancer screening, from the eligible population. Currently, Korean NHIS does not have algorithms to exclude this group and count them as an eligible population. In addition, it was impossible to distinguish them from people with urostomy or people who received colostomy due to other causes in the disability registration or medical claims databases. However, this population comprises only \< 0.7% of people with disabilities, and would not significantly affect the overall results. Fourth, the disability registration system in Korea is unique and should be considered in the interpretation of our findings and for comparison with previous studies from other countries. For example, the disability rate in the Korean population is 4% compared to 15% according to World Health Organization standards. In addition, the disability rate in the CRC screening eligible population was 10.5% in our study, compared to around 30% in a U.S. study \[[@b8-crt-2018-660]\]. This is due to the strict criteria for disability registration in Korea, although WHO defines disability in the broader concept of functioning and contextual factors \[[@b29-crt-2018-660]\]. However, use of objectively assessed disability types and severity also has strengths for understanding the differential impact of each disability type and severity on CRC screening participation. Fifth, we did not report participation rate for secondary screening with colonoscopy/barium enema, although receipt of confirmatory test is important in subject with FOBT positive result. As described above, many people receive confirmatory test through medical care, not by NCSP, and there is currently no adequate method to assess the participation rate of confirmatory colonoscopy test. Lastly, our findings must be understood within the context of the current Korean healthcare and system. Nonetheless, our data provide valuable information for other countries that are promoting universal health coverage and routine preventive services.

In summary, despite the availability of an NCSP and overall increase in its usage among the Korean population, a significant disparity was found in CRC screening participation, especially in people with severe disabilities and people with several specific types of disabilities. Greater effort is needed to identify the barriers faced by these particularly vulnerable groups and develop targeted interventions aimed at making CRC screening more equitable.
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![Trend of colorectal cancer screening participation rate according to disability, disability grade, and type during 2006-2015. Trend of colorectal cancer screening participation rate by disability status (A), by disability severity (B), by disability grade (C), and by disability type (D). Interrupted lines in the figure reflect the change in screening interval (a change from biennial to annual in 2012) and thus the definition of participation rates before and after the change.](crt-2018-660f1){#f1-crt-2018-660}

![Colorectal cancer screening participation rate by types and grade of disability in 2014-2015. (A) By disability type. (B) By disability severity.](crt-2018-660f2){#f2-crt-2018-660}

![Colorectal cancer screening participation by disability status and regional characteristics. HR, hazard ratio; CI, confidence interval.](crt-2018-660f3){#f3-crt-2018-660}

###### 

Number of eligible and screened people based on the presence, severity, and type of disability over a 10-year period

                                            Year                                                                                                           
  ----------------------------------------- ----------- ----------- ----------- ----------- ----------- ----------- ------------ ------------ ------------ ------------
  **People without disabilities**                                                                                                                          
   Eligible                                 5,170,132   4,903,888   5,986,875   6,205,807   6,611,514   8,040,915   12,389,791   12,259,713   12,529,071   13,202,307
   Screened                                 851,675     958,940     1,457,622   1,814,726   2,205,416   2,707,049   3,320,615    3,479,404    4,031,466    4,467,651
   Crude rate                               16.5        19.6        24.3        29.2        33.4        33.7        26.8         28.4         32.2         33.8
  **People with disability**                                                                                                                               
   Eligible                                 436,473     465,261     605,045     79,798      723,752     1,070,673   1,360,674    1,511,654    1,493,313    1,544,102
   Screened                                 70,015      87,847      146,465     192,229     236,662     332,843     365,737      427,516      474,987      504,385
   Crude rate                               16.0        18.9        24.2        28.3        32.7        31.1        26.9         28.3         31.8         32.7
  **By disability grade**                                                                                                                                  
   Severe (grade 1-3)                                                                                                                                      
    Eligible                                285,814     311,336     412,266     469,025     506,974     685,606     963,777      1,007,704    1,000,398    1,035,666
    Screened                                52,108      66,531      111,306     146,867     182,266     241,677     283,473      312,864      346,500      369,948
    Crude rate                              18.2        21.4        27.0        31.3        36.0        35.3        29.4         31.0         34.6         35.7
   Mild (grade 4-6)                                                                                                                                        
    Eligible                                150,659     153,925     192,779     210,773     216,778     385,067     396,897      503,950      492,915      508,436
    Screened                                17,907      21,316      35,159      45,362      54,396      91,166      82,264       114,652      128,487      134,437
    Crude rate                              11.9        13.8        18.2        21.5        25.1        23.7        20.7         22.8         26.1         26.4
   Grade 1 (most severe)                                                                                                                                   
    Eligible                                24,371      24,903      30,571      34,032      34,584      69,496      62,902       85,599       82,878       85,239
    Screened                                1,506       1,858       3,000       4,107       5,092       11,310      8,136        14,391       16,426       16,610
    Crude rate                              6.2         7.5         9.8         12.1        14.7        16.3        12.9         16.8         19.8         19.5
   Grade 2                                                                                                                                                 
    Eligible                                53,781      54,442      66,326      72,012      72,803      139,006     135,401      177,669      173,092      177,930
    Screened                                5,466       6,427       10,578      13,689      16,141      29,529      24,611       36,638       41,142       43,180
    Crude rate                              10.2        11.8        15.9        19.0        22.2        21.2        18.2         20.6         23.8         24.3
   Grade 3                                                                                                                                                 
    Eligible                                72,507      74,580      95,882      104,729     109,391     176,565     198,594      240,682      236,945      245,267
    Screened                                10,935      13,031      21,581      27,566      33,163      50,327      49,517       63,623       70,919       74,647
    Crude rate                              15.1        17.5        22.5        26.3        30.3        28.5        24.9         26.4         29.9         30.4
   Grade 4                                                                                                                                                 
    Eligible                                72,900      80,612      106,904     123,438     134,741     188,252     250,319      267,105      260,531      266,024
    Screened                                12,043      15,702      26,440      36,066      45,338      60,940      69,459       77,668       84,643       87,822
    Crude rate                              16.5        19.5        24.7        29.2        33.6        32.4        27.7         29.1         32.5         33.0
   Grade 5                                                                                                                                                 
    Eligible                                102,351     113,071     151,384     174,709     187,038     248,155     351,675      362,757      356,993      367,478
    Screened                                18,554      24,067      40,642      54,793      66,861      87,616      102,482      112,192      123,208      131,046
    Crude rate                              18.1        21.3        26.8        31.4        35.7        35.3        29.1         30.9         34.5         35.7
   Grade 6 (least severe)                                                                                                                                  
    Eligible                                110,563     117,653     153,978     170,878     185,195     249,199     361,783      377,842      382,874      402,164
    Screened                                21,511      26,762      44,224      56,008      70,067      93,121      111,532      123,004      138,649      151,080
    Crude rate                              19.5        22.7        28.7        32.8        37.8        37.4        30.8         32.6         36.2         37.6
  **By disability type**                                                                                                                                   
   Physical disability                                                                                                                                     
    Eligible                                253,392     270,581     356,560     402,550     429,407     592,440     799,090      851,630      840,683      863,821
    Screened                                45,323      57,071      96,055      126,460     155,432     209,176     238,528      267,595      295,058      312,914
    Crude rate                              17.9        21.1        26.9        31.4        36.2        35.3        29.8         31.4         35.1         36.2
   Visual disability                                                                                                                                       
    Eligible                                50,702      52,958      66,321      72,480      75,758      110,121     145,443      157,494      156,111      161,825
    Screened                                8,531       10,507      16,631      20,921      25,330      35,466      39,750       45,217       50,437       53,378
    Crude rate                              16.8        19.8        25.1        28.9        33.4        32.2        27.3         28.7         32.3         33.0
   Hearing disability                                                                                                                                      
    Eligible                                52,474      57,707      75,677      85,839      91,979      128,864     170,759      180,822      176,088      180,313
    Screened                                8,546       10,769      17,760      23,247      28,746      38,058      43,995       48,818       53,940       56,962
    Crude rate                              16.3        18.7        23.5        27.1        31.3        29.5        25.8         27.0         30.6         31.6
   Speech and language disability                                                                                                                          
    Eligible                                2,675       2,811       3,351       3,753       3,929       6,451       7,930        9,197        9,408        10,134
    Screened                                324         438         610         840         1,026       1,585       1,726        2,107        2,466        2,772
    Crude rate                              12.1        15.6        18.2        22.4        26.1        24.6        21.8         22.9         26.2         27.4
   Intellectual disability                                                                                                                                 
    Eligible                                2,357       2,481       3,055       3,560       4,014       23,177      9,099        29,415       30,964       33,923
    Screened                                210         246         383         571         745         4,255       1,433        6,041        7,505        8,119
    Crude rate                              8.9         9.9         12.5        16.0        18.6        18.4        15.7         20.5         24.2         23.9
   Disability due to brain injury                                                                                                                          
    Eligible                                50,867      53,574      67,578      74,773      79,292      122,832     151,172      164,991      159,124      163,711
    Screened                                4,648       5,848       9,768       13,019      16,407      24,151      25,969       31,334       34,937       36,411
    Crude rate                              9.1         10.9        14.5        17.4        20.7        19.7        17.2         19.0         22.0         22.2
   Disability due to autism                                                                                                                                
    Eligible                                2           4           3           8           3           19          8            19           27           30
    Screened                                \-          \-          1           1           1           2           3            5            4            7
    Crude rate                              \-          \-          33.3        12.5        33.3        10.5        37.5         26.3         14.8         23.3
   Disability due to mental disorder                                                                                                                       
    Eligible                                3,014       3,401       4,742       5,699       6,613       35,731      13,343       44,726       46,550       50,729
    Screened                                380         483         882         1,226       1,518       9,159       2,719        11,640       13,660       14,401
    Crude rate                              12.6        14.2        18.6        21.5        23.0        25.6        20.4         26.0         29.3         28.4
   Disability due to renal failure                                                                                                                         
    Eligible                                8,323       8,419       10,852      12,753      14,139      24,193      31,782       37,954       39,964       44,068
    Screened                                483         594         1,171       1,756       2,436       3,925       4,543        6,142        7,470        9,047
    Crude rate                              5.8         7.1         10.8        13.8        17.2        16.2        14.3         16.2         18.7         20.5
   Disability due to heart problems                                                                                                                        
    Eligible                                3,710       3,833       4,792       5,179       4,658       5,386       5,773        5,633        5,085        4,950
    Screened                                610         669         1,160       1,449       1,504       1,638       1,548        1,591        1,603        1,633
    Crude rate                              16.4        17.5        24.2        28.0        32.3        30.4        26.8         28.2         31.5         33.0
   Disability due to respiratory problems                                                                                                                  
    Eligible                                3,681       4,010       4,916       5,233       5,216       7,933       9,005        10,053       9,358        9,247
    Screened                                488         617         979         1,220       1,562       2,251       2,167        2,658        2,736        2,881
    Crude rate                              13.3        15.4        19.9        23.3        29.9        28.4        24.1         26.4         29.2         31.2
   Disability due to liver disease                                                                                                                         
    Eligible                                1,268       1,236       1,809       2,029       2,359       3,383       5,073        5,656        5,935        6,556
    Screened                                94          128         228         350         486         696         960          1,198        1,508        1,860
    Crude rate                              7.4         10.4        12.6        17.2        20.6        20.6        18.9         21.2         25.4         28.4
   Disability due to facial disfigurement                                                                                                                  
    Eligible                                252         253         383         418         489         811         928          1,161        1,181        1,239
    Screened                                49          53          94          135         175         281         271          384          412          473
    Crude rate                              19.4        20.9        24.5        32.3        35.8        34.6        29.2         33.1         34.9         38.2
   Disability due ostomies                                                                                                                                 
    Eligible                                3,290       3,494       4,308       4,677       4,917       6,705       9,649        10,008       9,917        10,400
    Screened                                267         319         557         783         948         1,349       1,643        1,891        2,201        2,372
    Crude rate                              8.1         9.1         12.9        16.7        19.3        20.1        17.0         18.9         22.2         22.8
   Epilepsy disability                                                                                                                                     
    Eligible                                466         499         698         847         979         2,627       1,620        2,895        2,918        3,156
    Screened                                62          105         186         251         346         851         482          895          1,050        1,155
    Crude rate                              13.3        21.0        26.6        29.6        35.3        32.4        29.8         30.9         36.0         36.6

Abrupt increase in the number of eligible people and decrease in participation rate reflect the change in screening interval (a change from biennial to annual in 2012).

###### 

Factors associated with colorectal cancer screening participation in year 2014-2015

                                            OR (95% CI)                                                       
  ----------------------------------------- --------------------- --------------------- --------------------- ---------------------
  **Age, per 10 years**                     0.996 (0.996-0.997)   0.995 (0.994-0.996)   0.996 (0.995-0.997)   0.996 (0.996-0.997)
  **Male sex (vs. female)**                 0.907 (0.905-0.908)   0.908 (0.907-0.91)    0.907 (0.906-0.908)   0.908 (0.907-0.909)
  **Income level**                                                                                            
   Rank 16-20 (highest)                     0.782 (0.780-0.783)   0.776 (0.775-0.778)   0.775 (0.774-0.777)   0.778 (0.777-0.780)
   Rank 11-15                               0.922 (0.920-0.924)   0.916 (0.914-0.918)   0.915 (0.913-0.917)   0.917 (0.915-0.920)
   Rank 6-10                                1.14 (1.137-1.142)    1.132 (1.129-1.134)   1.130 (1.128-1.133)   1.134 (1.131-1.136)
   Medical Aid and rank 1-5 (lowest)        Reference             Reference             Reference             Reference
  **Place of residence**                                                                                      
   Metropolitan                             0.982 (0.979-0.984)   0.981 (0.979-0.984)   0.981 (0.979-0.983)   0.983 (0.981-0.986)
   City                                     1.087 (1.084-1.090)   1.087 (1.084-1.090)   1.087 (1.084-1.090)   1.088 (1.085-1.091)
   Rural (reference)                        Reference             Reference             Reference             Reference
  **Calendar year (per year)**              1.073 (1.071-1.074)   1.073 (1.071-1.075)   1.073 (1.071-1.074)   1.073 (1.071-1.075)
  **Disability**                                                                                              
   Yes (vs. no)                             0.966 (0.964-0.969)   \-                    \-                    \-
   Severe (vs. no)                          \-                    1.107 (1.103-1.110)   \-                    \-
   Mild (vs. no)                            \-                    0.716 (0.713-0.720)   \-                    \-
   Grade 1 (vs. no)                         \-                    \-                    0.489 (0.483-0.495)   \-
   Grade 2 (vs. no)                         \-                    \-                    0.635 (0.63-0.64)     \-
   Grade 3 (vs. no)                         \-                    \-                    0.872 (0.867-0.877)   \-
   Grade 4 (vs. no)                         \-                    \-                    0.988 (0.982-0.994)   \-
   Grade 5 (vs. no)                         \-                    \-                    1.103 (1.098-1.109)   \-
   Grade 6 (vs. no)                         \-                    \-                    1.194 (1.189-1.2)     \-
  **By disability type**                                                                                      
   Physical disability (vs. no)             \-                    \-                    \-                    1.125 (1.121-1.129)
   Visual disability                        \-                    \-                    \-                    0.985 (0.978-0.993)
   Hearing disability                       \-                    \-                    \-                    0.926 (0.919-0.933)
   Speech and language disability           \-                    \-                    \-                    0.747 (0.723-0.771)
   Intellectual disability                  \-                    \-                    \-                    0.610 (0.599-0.621)
   Disability due to brain injury           \-                    \-                    \-                    0.581 (0.576-0.586)
   Disability due to autism                 \-                    \-                    \-                    0.468 (0.242-0.905)
   Disability due to mental disorder        \-                    \-                    \-                    0.782 (0.771-0.793)
   Disability due to renal failure          \-                    \-                    \-                    0.498 (0.489-0.506)
   Disability due to heart problems         \-                    \-                    \-                    0.989 (0.949-1.032)
   Disability due to respiratory problems   \-                    \-                    \-                    0.893 (0.865-0.922)
   Disability due to liver disease          \-                    \-                    \-                    0.776 (0.746-0.807)
   Disability due to facial disfigurement   \-                    \-                    \-                    1.131 (1.041-1.229)
   Disability due to ostomies               \-                    \-                    \-                    0.602 (0.583-0.623)
   Epilepsy disability                      \-                    \-                    \-                    1.109 (1.053-1.169)

OR, odds ratio; CI, confidence interval.
